Twenty volumes of natural seawater (30.7 μmol L -1 N and 1.0 μmol L -1 P) were 120 diluted with 80 volumes of artificial seawater without N or P to make a LNLP 121 medium (6.1 μmol L -1 N and 0.2 μmol L -1 P). The medium for P limitation (HNLP, 122 106.1μmol L -1 N and 0.2 μmol L -1 P) was made of LNLP medium plus 100 μmol N.
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The medium for N limitation (LNHP, 6.1 μmol L -1 N and 10.2 μmol L -1 P) was made 124 of LNLP medium plus 10 μmol P. The N&P replete medium (HNHP, 106.1 μmol L -1 125 N and 10.2 μmol L -1 P) was made of LNLP medium plus 100 μmol N and 10 μmol P. estimated as follows: SGR (%) = (lnM t2 − lnM t1 ) / t × 100, where M t1 is the initial 141 length for sporelings or initial fresh mass for adults; M t2 is the length or fresh mass 142 after t days culture. Due to the tiny mass of sporelings, length rather than mass was 143 used to determine SGR for sporelings and only adult thalli were used for 144 measurements of the following aspects of physiological performance.
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Chlorophyll fluorescence assessment
146
The relative electron transport rate (rETR) was measured using a pulse amplitude 
Determination of photosynthesis
Results
204
The carbonate system under each treatment was recorded ( 
228
The effects of pCO 2 and nutrients on the net photosynthetic rate of adult thalli 229 were also investigated ( Fig. 3 ). Both pCO 2 and nutrient had a significant effect on net 230 photosynthetic rate (Table 5) and each factor had a main effect ( while horizontal bars represent significant differences (P < 0.05) between LC and HC within a nutrient treatment. 
